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[ASM] 

^ # iii ^ H^l^S cgc*^. ^Jg. &J- 

si ^2]^ ^ s}^ ^Sj*^- ^*>Jl, ol^-og ^ o.^ ^ 

^^-^ 2}^1 ^* ShE*ll 71^1 ol-a-^og eg erf .g. fi^-s\jL, ^-Jf- e^-o] ^bh 

^» ^1-2.^: S><?1^ ^^-ofl ^o) *X±r 

£. 6b 

NAND ^ ^ ej-o] 
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1-eflA] BflH.^ ^ « o v^ {Method of manufacturing NAND flash memory 

device} 

£ la^r ^efl 7l^oii 4 = uflc 1-aflA] ^5.3 ^>o) ^ « 0 >^-g- ^*}7l ^tr ^ 

£ lbxr #Hfl 7l#oj] 4h uflc ^2flA] ^2: ^-g- ^^^ 7 ] <fl *j] ^.Jg. 

iii ef^o] °§^^r 45} ^cj-tb ^-^£oir4. 

£ 2a ifl*l S. 6a^ -g- ^*HH l-2flX| dJie] ^ wj-^^- 

£ 2b ifl*l £ 6b^r £ ^Al^oll 14= uflc ^£e] ^7}o) ^ yj-rt^. 

^^^7] ^*fl ^ d^SL^ e}<yol oj-e} ^-^£^01 Cf. 

11, 31: *V£;*ll 7l^r 12, 32: ^7} 

13S, 33S: ^ 13C, 33C: ^ ^ 

13D, 33D: € JELefl*! 13P, 33P: ^£.^/=3l<y ^tHf 

14, 34: *W 15, 35: *ll 1 *i<a^ 
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36: ^--f- ?}o) saji 37 : o]^<y 

18, 38: *fl 2 19, 39: e^*] <^ ^^1^- 

20, 40: H*ffl*l ^<£^ 

41S: ^-f- 5**1 §-t»-g- cf^l-Ai sflig 

41D: ^ = efl<y ^^-§- cfn>A] ^ 

41P: ^ H^^l^E^ ^i^.i/=efloi sb)^. cfu>A] sflig 
41G: ^ B^l^E^ 711 o)h cf^V^] sflBi 

22S, 42S: :±i^^-g- Hfl^ 
22D, 42D: tilHef^] 

22P, 42P; ^ H^H^E^ 7flolB-g- tifl^l 

22G, 42G: ^ H^Ul^E^ ^SL^/^1)°1 ^^-§- ^wfl^ 

SST: HSH^l^Ei MCI, • • • , MCn: ^l2.e) 

DST: ^efl<y H^li^ PT: ^ H^l^Ei 

CSL: ^-f- ^3.^ 5}<y DCP: ^efl^l 
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^H— #2fl^l ^>5] ^12: ^r^ 3liS, ^ ^ ^ (metal 

contact) ^ *H °H^^H «1 ^(aspect ratio)!- #^1^ *r SZ^ #eJW ^llH-S] 4i 

^ ^12 #^1 



^nf. , #Hfl^| DflS-el ^-o\] 3-§-^t=k # 

2flA] pfls.^ i^Tr ¥ 7fxls. -g-ff-^i}. =L *>i4^ ^fl^^(NAND-Type) -&E1H v\)5L$ 
Jl, *>M-^ ic^CNOR-Type) ^S.e) ^M*}. 

yflil «2fl^l 4i*Kr ^ ^1^4 37fl ^--g- ^ ^cf. >i 

^l^o. 4^7110] ae^o S 4 ^H^<^m H^*l^, 4^7flSl ufls. 

4. T^SjS. *l^£r PM0S B^^l^El^ NM0S M^l^liEi ^-°1 H^fl^l^Eil-S ^-^^4. 

#2fl*l ^lS-51 ^7>ol ^ *]<^,g. 4^7fl2l v])5L^ A£ t HlHel-^-i- ^ ^-f- 
iJ2.^ el-^l## ^Sl^t-ll, tilje^-o] ^ ^ e).ol Al-olofl^ nils. el 

«°i 7ii 
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<28> ^h. #sflAi ofla.e] ±o] ^HflA] Dfls.^ i^Hl ^ 33. 

-^-#*Rr ^-91 ylB^^l ^ ^-§- B}<y^- *^^r ^Htlrtf. tcf^, u£ = 

#5fl A l ^]S-S] € #7>A]7l7l ifltt ic<>| #5flAl uflS.^ ^ofl *1 

iL^s^Ji oicf. =l o]o.^ #^-7} ^eflAl t^e] oji^ ^(access 

time)°] t^l7l nfl^-olcf. ^Jif^o.^, ^eflA] ^jes] ^j-o} ^ ^£1- ^va^I 

3*lH^ tilHe}^ ^/Stt ^-f- 5Kl^ ^7]^^1 7-^-g- ^-^l^l^ ^o] jl^gcf. 

<29> £ lafe ^efl 7]^ofl xnj-s. v£t= ^eflA] cfla.^ ^}9] ^ S ^^^7] ^ 

£ lbir ^Hfl 7l#^) \fl.E. #£flA] DflS-el ^2: wj-^^- ^^^71 ^sfl ^ 

* iii ef-yol fgA^jg oj^-g- n}s}- 3^3. 
<30> 5. la ^ £ lbl- , a>£^l 71^(11)21 i^^ofl 4-r7fl2] ^7} 

^^(12)^- (define)*^. 4^} g-E] *}-#(12)£- (L0C0S; 

local oxidation of silicon) ^-e} ^^§>^, ^-5-°11^ i7> 

^ Jl^^Sl-i- ^sfl 4i7> £e] ^-g- ^o] ^-g-^>zL XI cf. u£= ^efl^l Dfls.^ ^*>^ 

A i ^^slS- 3711 ^ 7,1^- ^ 5^31, ^ 4^r7fl2] ^H^^-S ^ 

yj- ^E^ofl^ a]eM H«^(SST), ^7fl^ ^S.^ >t#(MCl, ■ • • , 

MCn) ^ J=5)1<?1 *m H^^l^Ei(DST)7l- <3^£H ^Aj^tf. ^^S]^ ^1^^ PM 0S B 

NM0S B^^l^ -f-^ ^ B^7l^EKPT)7|- ^s}tf. ol^i ( ojs.^- ^7]^ 

^^^I7l7l =4* A] A] ^ Ol^j-ofl^ A^^^cj. 

<31> ^^o\] ^^nV (14) ^. ^^^J. ^ ( ^^nV (14) o] 

S^Hl ^ 1 #7i ^<a^(15)* ^^W. ^1 1 ^^^-(15)^ SW*\ 7}7))q 
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^KCMP) f^AS sgfJrSHr ^, ^ ^^.i ej-oi-g- ^>-§-tb ^ all 1 # 

# ^^^"(15) ^ ^4 3*l*Kl4)-§- ^7_[5M ^ ±S Ldi <g^*(13S) ^ i*} ^-^^#(12)ol 

l-s^e^f-S: ^, *ll 1 ^^^-(15)^1 ii#£l£^- ££B l-e)^el^#-g- t^'A 

^ ±SL^ 5^-oi(CSL)# ^^*V4. °1 si *> H l-e1n(cell 

source poly plug) i?-^ 0 !^}- ^t^t}. 

5r^l(CSL)^ SL^tr *ll 1 ^£^(15) ^Ml *H 2 ^ ^^^(18)* ^ 
^^rVZL, ^.eflo] ^-Hfl-g- C }i3f ^^SLS. *\] 2 ^^^"(18), *11 1 

^(15) ^ ^*1^-(14)^ ^ c efl o] cg«(i3D) zj-z]-ol v^si ^ c^o] 

^SKa, IS =efl<y §^«-°l ^fl^^l^s. nae ^e^s^^S: ^ 2 # 

1} ^^^(18)01 ^#£l£S. £ £E ^ c^o] #e^zL* 

(DCP)^ ^^tr4. °l^tr i& ^l*] #51 #^ZL(cell drain poly plug) ^*<H 

-i = 31^ ^ #^nl-(DCP)-a- £^tr ^ 2 #^Jr ^^^(18) ^^(19) 
^ 3=31*1 ^2KK20)^g- ^7fajo.S ^^fV ^, cfu>A] (damascene) ^ sfl^ilr^ 
^^trcf. cf*r^l nil ^ £] £^ ##^r ^ , ^ ^z]- ^-g- ^a^H ^ ^ 

sf^KCSL)^] ^^^1^ #4* tifl^i(22S) ( ^efl^l ^-^ ^e]zL(DCPH ^lH^o] 
(22D), ^ H^^l^Ei(PT)Sl 7llo]Eoil o^s^ =-4? ufl^(22G) 3l ^ 3= iffl^Ei (PT)£] 
4i^^/S.efl^l ^^-(13PH1 ^^s]^ #<*r afl^d(22P)# ^^*Vcf. 
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#^tb ^°1 , ^efl^ 7l#o]i 14213, ^ ^^.^ e)-oi(CSL)^r *fl 1 #?1 ^<^^ 
(15H ^l7> ^^tf. cfA] tsfW, ^ eJ-^CCSL)^ ^7l^<y 1 

H9l^(15)2] ^v\p\ ^-^i, ^(CSL)^ ?A7}x\9l 

^ ^ H =5fl<y ^7> A°JO^ 3]--§-§H H 

= ^ #ein(DCP)l- ^ i%s£^r ^ «>oil ^ Tjo. ^ H 
i^l^EKPT)^ TflolBofl <£7j£l^ ^ Hfl^d(22G) ^ ^£ B^7l^Ei(PT)Sl ^^/= efloj 

^^(13PH1 <S7ism #4? «fl^(22P)* ^ 4i3 

^]«: *r ^1 wlTiiH-g-ol 4=711 ^Cf. ^jif^ ^flJE. #Efl4=| ^5- 

dl7># ^*}7l ^^fl^i^ HlH^- < ?](22D)^- ifi -ELSfl^ ^^(13D)*fl <&%*}7] ^ *V 

W]^ol ^7>sr>^ ^l^^i ^-g" ±SL^ 7^1^- 71^ ?H 

[^-t^ol ol- j7^|- sRr 71 #^ n}-;*|]] 

^-f H}^1^ 7-1%!-^- #iAl7l^7i J=Eflo] 3.^^^ oflArfle 

«)#^T #^1 7J ^ #2flAl D)l£5l ^}<2] ^ h o V^ o. ^^dl H S.^ol olcf. 

^ ^ :*)-§-] 
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*H1 <t ii^-^ *m B^^l^Bi, € ^# 5Hr 4^7flS] nflis) 

S ^l^^l^ di^/JEL^ 5Hr ^£ B^^liEi7> tiV^^l 7l#oj 

#7l ^3^#ol <gAj€ tiV£*fl 71* #ofl ^] i %<£J%£ ^#*Rr ^7)1; #7l XI 1 

^^^-3] <U^^ #7l ^ :£_2.i ^ o) <g^s. Afo] o) ^ «-eJn^s. 

* ^#^1 -H, #7l ^ejBVf|. u JrS-^l 71 *o] ^#5}^ ^ 

El-o] o]^og ^o. ^-71 ^ ^o_^ 5}°] ^ £ 

SI #7l «>£^1 7l*«>fl «>l£-^<g ^#*Rr £"7fl 1 g #7l °)&^<U eg ^ o] tg>£ 

£ #7l ^-f- h^o] ^^#^1 #^-g- ^ W i^-i eKl-g- *§#*Kr £7)11- 

#7HH, XI l ^#*Hr £31 *H1, #7l ^4#°1 Shtsfl 71* 

#<*fl #7l *H l #7i ^<S^H1 Tfls>^ ^zl- ^ «1 7]- e ^^1" 3*1^* ^#*Kr £-7fl# C-l 3£ 

-8-71 15keV ^ 25KeVSl ^ ^M^lS. 1E12 ifl*l 1E14 

atom/en^ -^a]^ , o}a^o)i} o}°. o}£-_og_ #7l o}£- 

#7l ^ 5l-<y* <8>S*H=- £7^, #7l o]^-oj cg^d ^- 7l ^jg. ^ 

-2-- ^*°1 ^K^l£^- #71 *fl 1 #°ll #71 #51^ ££e ^ 

^sl^# f^Kr £711; ^ #£ ^ ^o.s. #71 all 1 ^^^1 ^1 aflTl^ 

°fl^l #71 #sl^el^## ^]^>^ £7fl# Sf-^cf. o^ 7 ]A^ 4V7I ^£ ai 

^ #71 ±SL£i B.Q*\+B\S>\ #££o] Al^^l ^Altl-t^. 
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^•71 ^-f- ^Sl^i e}°!-g- ^^Rr #7$ ^ofl, #7} ^ di^.^ ej-^l^r i^tb #7l ^] 
1 &<&^ XI 2 ^^-g- ^^Rr #7jl; ^71 XI 2 ^<g^ #6fl H^l^l 

^tsRt ^ ^-71 cfp>Al xm^-fr ^0.3. *fl$i #7] ili ^ 

<?H ^^51^ ^ «H^d, ^-71 ^ = ^^011 o^sq^. «1 Betel, #7] ^ H^l^E^ 



ol^HH 7flA]£]^ ^Aj^Ol] ^ S ^ CfOj:^. 



£ 2a £ 7a^r *Qr*$2\ ^HH tcf^- fjflAl nflse) i7>^ ^12: wj-w^ 

^^*>7l ^^SLo] ji, £ 2b ifl*l £ 7b^ ^*HH cc|-3 wfljE. nfls.sl 

^7>o] ^ « 0 v«^ -gtg^i ^ ^ ^o,^ aj-^lol <g^,g. 4^ ^s.o]t\. 

£ 2a ^ 5= 2b# , t>-£X] 7l^r(31)^ iS^^^H *\3. jg^^j- 4^ 7 fl£] dti*> 

£e1^M-(32)* ^ (define)^. -g-e]^l-(32)£r ^S^(L0C0S; 
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local oxidation of silicon) ir^ £E^ H^Q*] ^-e) ^^^.g. ^^js}^, ±.*}2] Jl^ ^ 

si-* 3*fl B3}*1 ^> ^-^ ^.2.3. ^^Hr 4^-^*1-4. vfl= #2flAl Dflael i^fe 

Ifi *1<^ ^l^o.S- 3711 ^g- ^ ifi ^7fl5l (string) 

^-5- ^3*1, ^ ^H^^l^r ^ H^^l^E^SST), ^7\\2) DflSL^ «-(mci, • • 

• , MCn) ^ H-efl^l ^ H^^liEKDST)7> ^^S. ^^tf. ^<2]S *]<2^ PM0S 
H^^^Eis} NM0S H^^l^ ^ ^ H^l^ (Peri-Transistor; PT)7l- ±± 
+ H^^I^eKSST)^ H ^^.^ ^^(33S)^: 7^1^, ^ 7 fl^ cfllB] ^#(MC1, • • • 

, MCn)£r <3^}(33C)* 7>*H , ^-31^ ^ H^l^Ei (DST)tt € ^efl^ <3^(33D) 

* 7 r *H, H^^l^Ei(PT)^ i^i/iEL eflo] ^tJ"^-(33P)l- 7>^]cf. o]^*)- ^jzfi-o] ^ 
^S^oHl ^ ^^(etch stop film; 34)* ^, ^z}- ^1^(34)0} 3^ ^4^. 

^S^Hl *fl 1 ^^^-(35)* ^tH}. 

^7HH, Aiz}- ^xl5i- ( 35)^ ^ ^-^oflAi ^^sl^- 1 ^^^(35)ofl 
^B)7} & ^<?!#^, ^s. s-o^ -s£s]g. ^sH^g; 100 tfl^l 500?? ^512} gj^ 
^*r# ^^r}-. aj| 1 #7> H<a^(35)£: ^>5)-l- BPSGCBoron 

Phosphorous Silicate Glass), USG(Undoped Silicate Glass), HDP(High Density Plasma)-!- 
4000 5000?? -^3. fr*|-*H 

^-S. 1 ^^^(35) ^ ^ ^^1^(34)^. aiz^jl, z}- ^ cgc^s. 

(33S) ±*\ ^-E]s]-s.(32)o] Jf.g-.g- ^]z|5H -t ^^1-(33S) ^ ^£^1 

7l^r(31)£] ^-^-^-o] ^#^1 ^-f- Ej-o] ^^^(3 6 )^- ^^*Vc)-. oj£-^<y -g-^ 

^-S. -g-f- ^^-^ Ef^l -E^*(36) 7.^^ a> £ ^] 7l^(31)ofl oj^a-og cg^( 37 )^. ^^^Vuf. 
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^ s}91 §.^*(36) 4_ ^^1-(33S)34 °] <3^«-(33S) Af 

^ 7 ]^ ^o] q-HB}-^ ^ ^Mr 1-^1" °l£r^°J ^3*H o|^o) ^oj^o^ £ 

7]^ s-^o) 7fl>a^c}-. ol^- ^og 15keV ^ 25KeV^ oflM^S. 1E12 1E14 

atom/cm 2 ^ i-fSS 41*1*1-^, o] nfl Aj-g-^ ^£1-3.^ o]-^ ( a s ) oj uf o](P)# A>-g-^-c|-. 
±7\ «. S ]dVs.(32)o] ^7^ ti>£^) 7l#(31)2] ^A>^1 -f-g-ofl oj^oj <^^(37)ol <y=Jl^7fl 
^^.s. *> 7 ] ^sr><^ , o)^. ^a> ^?J(tilt implantation)^- *§^*Hfr ?H 

O] ^A} ^Oj^ ^Oj^l- 5j^A]7l^Ai *}i=. ^o) c)^. H>^^. 
t V^ > ^lz| ^oj] »-^nV 1 .(32)^- 2fl7^Kr ^^H, ^J- nVS.(3 2 ) o. 

*fl^*Rr 4. ±3-^ ^^-1-(33S)^ *JzJ- -fs|7> $X 

# ^H^r oil- jus^H ^-^^l-(32)^ *$7]^x) <go}SL ^cf. ojf ^ o. ^jg. 

^91 ^-fr(36) ^ ^*(33S)4 <^^1-(33S) a}<>H o]^ 

^r°J ^^(37)ol l-^^ol oj^«g ^0.^4- ^7]^ ^j. ^oflAi l:e|*>^liL>, ^Mr ^ 

^^s]^ ^ ^^.^1 S}o]d\] 2.^ H iii cg^-i-(33S) ^ 1-<£I^ ol^oj 

^^(37)01 ^7l^O.S -tfjE. xl7l nfl-g-oll ^ o§^_£- ^Cf. 

, ^-2-^ 2}-°J-§- A>-g-*V AlZj- ^ a. ^] 1 ^<a^(35)^ 

-i: 2!-^-^ <£*KCMP) ^-^^.S. ^ofl ^Al*>^ 7^0] ^.^-^ol^nv a. ^-^ofl^ 

^ ol e-ltb <S^> &°1 ^ ^1 <>l-!Hr, ^ Sl^fl ol8fl 7 > ^ 
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3M*]'&, ^-f- Mi eKl* ^^«V7l ^ *fl 1 ^^^-(35)o] «] 

5. 4a g £ 4b# #a*M3, Mi €-^*(36)°l ^fl^^S^- A] 1 #?> 
^"(35) A <H] 4000 ifl*l 5000?? ^M|3. #^ ^ £SB #3^-?-* 

^ £EB ^ *fl 1 ^^^ v (35)# afl 

7i* ^ 7>^*V n>#, w>^-3]fr>7ll^ ili ^ B 31*1 i^U SST)£) ^^S] ^4 

3M«2]-(34)°1 *l^?r*l ^^-S- ^ Mi ef^l €-^#(36) tflofl ££B 

t-s^^-E-oi ^ i^.^ e}°l(CSLH 4. °1 3 ^-8- -fl iii #e| 

l-s^Ccell source poly plug) ^^SM^r ^^4. 

#7HH, ^3 Mi ^-ol(CSL)^- ^*Rr ^ 1 #?i ^<£^(35)^- 

^1 3. ^7l*>7l ofl 7l^ ^ Mi efo]^ ^*Kr ^-^4 tiling- nfl ZL 

4g w}<2}- ^-ol, ^ ^o.i <^(33S) A cHr^ "Tl"ol 7]^^ ^--f- iiLi sKUsL^ S}=>fl 3 

o] ^7)^<y ^%Vol ^o>^l^ c^o] o}cf. n^u}-, Mi &}-<?} (CSL)^r i4 

^■sl^-(32)ol ^-^-ofl JEBH #e)^el^-o] ^3 ^ «.cq ^ . T2 "7> -f^ 

$l*lal. ^ a J: ^5} i7> £-Sl^-(32H *«7l3 aV£^ 7H&(31)4] ^€ 0 l^r°d 

^(37)-!: i^>7l ufl-g-ofl n ^ ^71 ^ol ^-iAl^ ^ 7l^S] i^Sf WlJR^- 

*fl W Mi H^-Ol^ ^ 7 ]^ ^tg. ^^oflA^ #E]^1 ^tf. ^, ^ Mi 5}o](CSL)^l 7-1 

91^ Tfl 1 f^Tj- ^^^(35)^ ^0}M. ^ ^- Olc^ ofl^gflE ti]^- 
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51 5a ^ 51 5b« ^f>}# , ^ Mi 5|o](CSL)# i1r*r HI 1 ^^^-(35) ^ 

°fl ^ 2 ^^^(38)* ^ 7)n^ <?i*r(CMP) ^ fA£ ^s}- ^. 

cf. 2 ^<£^(38) #<*fl ^*1^(39) ^ ^^UO)* ^*>3iL5. 

^, (damascene) ^.2-3. t±v}*\ $\Q^(41S, 41D, 41P ^ 41G)-i: ^*H1 ^ 

#7]°IM, *fl 2 ^^^(38)^: ^# BPSGCBoron Phosphorous Silicate 

Glass), USGCUndoped Silicate Glass), HDP(High Density Plasma)* 4000 vfl*l 5000?? *j51^ 

(40 HI nflsH ^ ^i^H]7> €- 1-<H, ^5]^- ^#-8: 100 ifl*l 500?? ^E. 

^ ^MlS. *fl 2 *i<S^(38) ^Hl ^A^^cf. e^U] ^<anv ( 4 0) ^. Aj-sj.^. 

Tfl-f-^I BPSG(Boron Phosphorous Silicate Glass), USGCUndoped Silicate Glass), HDPCHigh 
Density Plasma)!- 2500 iH*l 3500?? ^5=^ ^^><^ ^^^cf. 

^ i^-i e}«a -^-g- cf^A] 4^(41S), -i = efl^ e^-g- 4*r^l sfl€(41D), ^ 
^^>,/i= eflo] e^-g- cfo>^ sfl€(41P) * ^ H^^l^E^ Tfl °1H ^-g- 4 
°r4l sfl^i(41G) cfpfxi ^o_s ^ofl ^^^cf. o]^. oj.6fl A ^ -g^tr Hj-sq. £ 

©1 , d^SL^ e}«y(CSL) ^ ^*H1 ^ 1 ^<g^-(34)-i: ^cfl*l ^^>^ 7 1 nfl-g-ofl 

cf^^l 2flHl-(41S, 41D, 41P ^ 41G) ^Zf^ -¥-3:3 oflASjE u]&o] ^M-*H 7}^} 

nf. tij^-o] ^ji ^^s)7fl ^>$£)fe ^ ^eflo] ^<*(33D)£] -*f£-£) ^-f 

#SJHfe ^fl^^H wl-iro] 11 : 1 ^ M ^o> til-o) ^ ^eflc] ^3 #^ZL(cell drain 
poly plug) ifl-M ^ H^l<y ^ zl# ^^^j. * alE^o] 
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* t7fl£l &%SL3L qq^r *r &8*l'?h £ ^-f oflArfjE Hl^-ol 8.5 : 1 ^51 

3. #<H *r Sa«H ^ 3=efl°l ^ ^ ®°) -^-^1 ufl^ ^ olcf. 

<54> *V^ ( ^- ^o] ^ iii eKl(CSL) ^-g- ^tV ^-§- ^ ^1^21 

A o v 7lti: *2*HHH a o v ^°l °l-qel. U-'S ^, ^ -E.efl°l ^ #ein 

<55> £ 6a ^ J£ 6b» %2i*}#, ^>Al 3flBil-(41S ; 41D, 41P ^ 41GW nflU^SE^- 
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*8^€ #71 ol^-og ojcdofl ol^fl e4 4^<5] 5)-OJO S o^o^^ ^ s.^ o. S ^ 
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